Morphology of proteoliposomes reconstituted with purified lac carrier protein from Escherichia coli.
Proteoliposomes reconstituted with purified lac carrier protein from Escherichia coli were ultra-rapidly frozen and examined by freeze-fracture-etch electron microscopy. The proteoliposomes are greater than 95% unilamellar, and the majority are 30-150 nm in diameter. Fracture faces of proteoliposomes (at a protein:lipid molecular ratio of about 1:2500) display 7.0-nm diameter globular intramembrane particles uniformly distributed on convex and concave surfaces. Calculations of particle composition suggest that each intramembrane particle probably contains one or two molecules of the 46.5-kDa transmembranous lac carrier protein, depending on the correction factor for the thickness of the metal deposited to form the platinum/carbon replicas. Etched surfaces of the proteoliposomes are smooth. Incubation of the proteoliposomes with monoclonal antibody 4B1, which binds to an epitope in the lac carrier on the exterior of the proteoliposomes, dramatically alters the intramembrane particle distribution. After incubation with antibody, the convex (inner monolayer) fracture faces are nearly devoid of intramembrane particles, and an overall 4-fold reduction in the total number of intramembrane particles is observed.